All of the chemical reagents used in this work were of analytical grade and used without further purification.
Experimental section
All of the chemical reagents used in this work were of analytical grade and used without further purification.
Preparation of graphene oxide (GO) and thermally expanded graphene oxide (tGO)
GO was synthesized from natural graphite powder by a modified Hummers method. 1 Natural graphite powder (Alfa) was added into the mixture of HNO 3 aqueous solution (Fisher Scientific) and H 2 SO 4 aqueous solution (Fisher Scientific) in an ice-water bath.
KMnO 4 (Sigma-Aldrich) was added slowly into the suspension and reacted for 2 h under vigorous magnetic stirring. Deionized water and H 2 O 2 aqueous solution (Fisher Scientific) were added into the system, followed by washing with HCl aqueous solution (Fisher Scientific). Graphene oxides were obtained after centrifuging (12000 rpm), washing with deionized water and sonicating for 30 min. As-prepared brown graphene oxide powders were thermally annealed in a tube furnace in N 2 at 800 o C for 2 h. After thermal expansion, a black fine powder was produced, i.e. thermally expanded graphene oxide (tGO). spectrometer (ThermoFisher-VG Scientific) using a monochromatized Al Ka X-ray source (1486.6 eV).
Electrochemical Measurements
Cyclic voltammogram (CV), galvanostatic charge/discharge, and electrochemical impedance spectroscopy (EIS) tests were carried out using an Autolab potentiostat/galvanostat using a three-electrode cell. As-prepared samples and the binder (poly(vinylidene difluoride), PVDF, Aldrich) were mixed in a weight ratio of The specific capacitance C spec (F g -1 ) was calculated from the galvanostatic charge/discharge curves using the following equations:
where I discharge is the discharge current, t is the discharge time, V is the voltage and m is the mass of active materials.
The energy (E) and power (P) density were calculated from charge-discharge curves at 1 A g -1 using Eq. (2) and Eq. (3) respectively
where C spec is specific capacitance; 'ΔV' is the potential window of discharge process.
where 'ΔV' is the potential window of discharge process, R ESR is equivalent series 4 resistance. Fig. S1 .The equivalent circuit model 
